Abstract
Introduction
The relationship between unemployment and crime is perhaps the most studied in the quantitative literature on crime. Theoretical studies predict a positive association between crime and unemployment, as the latter is considered a variable reliably capturing the opportunity costs associated to crime (e.g., Freeman, 1999; Ehrlich, 1996 Ehrlich, , 1973 . A large body of empirical literature confirms that unemployment and property crime are positively associated. However, empirical results differ when considering different types of crime. The association between violent crime and unemployment may show the opposite sign, namely a reduction of crime associated with increasing unemployment. This hypothesis has been proposed by Cantor and Land (1985) and hereafter it is labelled 'opportunity perspective'. Stated briefly, the Cantor and Land argument posits that since unemployed individuals are less involved in social activities, their probability of being either victims or perpetrators of violent crime is lower.
Then, this paper analyzes the relationship between rape and unemployment to test whether the 'opportunity perspective' holds. Rape is a subcategory of violent crime. In general, rape is a sexual assault that involves some sexual intercourse by one of more persons against another person who did not express her or his consent. However, there is no common definition of rape but it varies significantly among countries. Three aspects deserve to be highlighted. First, the common critical component of any definition is the absence of consent of the victim. The second crucial component is the nature of the sexual intercourse. In particular, crucial to the definition is whether it includes penetration (by penis or object) or not.
Third, only in some countries current definition of rape now includes also sexual intercourse which is not limited to coercion of a male on a female but also to male-male, female-female and even to female-male intercourses. The existing variety of legal definitions has prevented scholars from the possibility of aggregating and standardization the available data. Moreover, the quantitative study of rape is also particularly difficult because it is the most unreported crime. Albeit aware that different sexual intercourse can be classified as rapes, hereafter, the underlying idea is that reported rape is mainly the coercive sexual intercourse of one or more males on a female.
Such idea is mainly grounded on available evidence. In fact, most reported rapes are perpetrated by males on females 1 . Pino and Meier (1999) provide evidence and interpretation of male victims' underreporting. Allen (2007) empirically estimates that, other things equal, male victims were significantly less likely to report rape. Therefore, in what follows the empirical results can be intended to hold mainly for rape perpetrated by males on females.
With these severe limitations in mind, the research question is whether there is a relationship between unemployment and reported rape. The empirical analysis is focused on a panel of sixty European regions from Belgium, Germany, Italy and Netherlands. Put differently, do regions with higher unemployment exhibit a higher incidence of rape?
The paper is structured as follows: in the next section the conceptual background and the research hypothesis are expounded. Then, the data and the baseline empirical strategy are presented. Eventually robustness of results are checked testing for the relationship between emergence of rate and youth unemployment. In the last section results are summarized.
The background and the research hypothesis
As noted above, this paper is intended to test whether an opportunity perspective holds for female rape. In brief, the 'opportunity perspective' interprets the level of unemployment as an indicator of 'social inactivity', so that a negative relationship between crime and unemployment is predicted (see Cantor and Land, 1985) . Needless to say, the opportunity perspective is also in line with the idea of linkage between crime rates and social interactions as expounded in Glaeser et al. (1996) . In sum, according to this 'opportunity perspective', as unemployed are engaged in a reduced number of social interactions, their 'opportunities' for delinquency are reduced. In fact, there is evidence of such negative relationship between unemployment and violent crime [see among others Caruso, 2011; Levitt, 2001; Entorf and Spengler, 2000; Britt, 1997] 2 . Indirect evidence of the opportunity perspective is also in Dahl and Della Vigna (2009) that show an increase of violent movies audience associated with a decreased rate of violent crime. In particular, the latter kind of relationship has been extensively studied with regard to rape and pornography. Similarly, both Ferguson and Hartley (2009) Consequently, when considering unemployment and rape, the relationship is not easy to predict. If the 'opportunity perspective' holds, the association between unemployment and rape can be predicted to be negative. On one hand, if considering perpetrators, unemployed are less likely to become sex offenders. On the other hand, the opportunity perspective may also posit that as female unemployed are involved in fewer social activities the probability of being sexually victimized can be predicted to be lower. In sum, the opportunity perspective would be confirmed if emergence of rape turns to be negatively associated with female unemployment rate in the econometric results.
However, in many studies it is reported that sex offenders are often intimate partners, friends or acquaintance [Devries et al. (2013) , Watts and Zimmerman (2002) ]. In such a case, the association between social relations and rape would not hold. In fact, opportunities of rape would take shape even in the absence of any frequent social activity. Consequently, the relationship between rape and unemployment could be also expected to be positive. In this respect a positive association can be also predicted in the light of the studies explaining that intimate and spousal violence is often correlated with male unemployment or other forms of labor distress [see among others Benson et al. 2003; Macmillan and Gartner, 1999; Howell and Pugliesi, 1988] .
In the light of these brief considerations it must not be surprising that in the economic literature on crime only a few studies report significant associations between rape and economic factors. In this respect, it must be noted that there is no recent economic literature that focuses explicitly on the association between rape and economic factors. Conclusions and insights can be drawn from studies focusing on violent crime. However, whenever rape is analysed, results on the relationship with economic factors are mostly inconclusive [see among others Han et al. (2013) ; Edmark (2005); Britt (1997) ]. Only few studies report significant association between rape and economic variables. In particular, a negative association has been found for Greece in the period 1991-1998 in Saridakis and Spengler (2012) so confirming the opportunity perspective. Raphael and Winter-Ebmer (2001) also find a negative association. An indirect confirmation of opportunity perspective is provided by Grinols and Mustard (2006) that find an increase of rape in US counties where casinos have been established. Instead, Zimmerman and Benson (2007) find that rape is positively associated with total unemployment rate. The previous discussion leads to the hypotheses:
: Rape is negatively associated with unemployment so confirming the 'opportunity perspective'.
: Rape is positively associated with unemployment. 6 That is, hereafter, the econometric estimations would shed new light on the relationship between unemployment and rape either confirming or not the opportunity perspective already expounded in the established literature on the determinants of violent crime.
Data and the empirical strategy
In what follows, the empirical investigation is based on an unbalanced panel of 60 European regions of Belgium, Germany, Italy, and Netherlands. Hereafter, by 'region' it is meant the first sub-national administrative level, namely NUTS2 regions in Belgium, Italy and Netherlands and NUTS1 Länder in Germany 3 . The panel is unbalanced. That is, it is shaped primarily by the lack of data on rape at sub-national level for countries.
Luckily, definition of rape in these countries does not differ widely so allowing also for a meaningful aggregation of data. Table 1 reports the regions, the sources and the definitions of dependent variables. In order to have a visual exposition Figure 1 shows the map by quartiles of rape rate per 100,000 inhabitants in 2010. The regions shaded in the darkest colors are the regions with the higher rape rate per 100,000 inhabitants in 2010. Belgian regions appear to be those exhibiting the highest rape rates. In particular, the highest figure is reported for Liége (40 per 100,000) followed by Bruxelles (37.8 per 100,000). The lowest figure is reported in Sachsen (2.8 per 100,000). Averages per country are: Belgium (26.83 per 100,000 inhabitants), Netherlands (13.35 per 100,000 inhabitants), Germany (10.08 per 100,000 inhabitants) and Italy (7.65 per 100,000 inhabitants). Hereafter, the empirical model to be estimated in its general form is:
.
For sake of accuracy, hereafter I adopt two different measures for rape: rape denotes alternatively either 1) the natural logarithm of the reported rape rate per 100,000 people for region i (where i=1,….60) at time t. or 2) the actual count of rapes reported for region i (where i=1,….60) at time t. In the first case an OLS estimator is applied whereas in the latter case, given the count nature of the dependent variable, a negative binomial estimator is used 4 . In both cases, a fixed effects estimator is applied 5 . The main explanatory is the one-year lagged level of unemployment whereas is a vector of (lagged) control variables. The time trend is captured by means of year dummies. 4 In the appendix II results of a robustness check using a GMM estimator are reported. 5 The Hausman test supports the fixed effects estimator. Results are not disclosed but they are available upon request. In particular, the set of control variables includes: (i) the natural logarithm of density of population; (ii) the natural logarithm of patent intensity and (iii) the natural logarithm of capital formation; (iv) the real growth rate of gross value added as proxy of current economic growth; (v) a measure of education levels. All these variables are drawn from Eurostat. In addition, there is a dummy that denotes whether brothels are legal or not in that country. This variable is intended to capture whether the popular idea of legalized and organized prostitution as rape-reducing policy holds. In particular, it is reasonable to consider that where prostitution has lost its social stigmata and reduced street prostitution, behavior of sex buyers becomes accepted at social level. Brothels are legal and regulated in Germany and Netherlands 6 . Contrariwise, they are not allowed in Belgium and Italy.
The inclusion of density of population among covariates descends from the opportunity perspective. In fact, a higher likelihood of encounters between individuals can be expected to take shape in highly populated areas. Consequently, a higher density of population might be associated Results are presented in table 3 below. In general the association between rape and unemployment appears to be positive and robust. Coefficients are positive and significant at desirable levels. Put differently, regions with higher level of unemployment also have higher incidence of rape. In sum, the opportunity perspective does not hold for rape.
In particular, in OLS regressions the estimated elasticity of unemployment on rape is 0.372 in the specification without including the GVA growth rate and education levels. It is 0.388 in the estimation including the GVA growth rate and the education levels. Control variableswhenever significant -exhibit the expected signs. In particular, patent intensity and capital formation are negatively and significantly associated with lower level of rapes. Interpreting them as proxies for future economic growth, it would mean that expectations and prodromes of economic growth are associated with fewer rapes. At the same time in model 2 there is a positive and significant association between lagged growth rate of gross added value and the rate rape. In model 2, education also appears to be positively related to crime. As noted above, the reasonable interpretation of this result is that education does not increase rape but rather 'reported rape'. This would explain the positive association with the dependent variable.
In negative binomial regressions (models 3-4) the positive association between rape and unemployment is confirmed. Put differently, the opportunity perspective does not hold for rape even if considering the count of rape as dependent variable. Moreover, the association between education and rape is also robust. Other covariates do not seem to be significantly associated with rape. They exhibit insignificants coefficients. Only the dummy variable capturing the existence of legal brothels is significantly and negatively associated with rape. This suggests that where prostitution has lost its social stigma so to be organized in legitimate business, sexual attitudes and behaviors of individuals may be differently shaped. 
Rape, unemployment and youth unemployment
In what follows, the empirical analysis would focus on youth unemployment rather than total unemployment. Youth unemployment is the level of unemployment for active population aged 15-24 years. Why youth unemployment could be expected to be related with violent crime? First, youth unemployed may be expected to exhibit violent behavior because of grievance and frustration so raising the probability of committing sex crimes. Such relationship has been proved to be significant by Gould et al. (2002) . Moreover, it is commonly established that violent crime depends heavily upon the age structure. In particular, youth is expected to Table 4 reports the results. The relationship between rape and youth unemployment also appears to be positive. In particular, in OLS regressions the estimated elasticities of youth unemployment on rape are 0.16 and 0.17 for total youth unemployment and male youth unemployment respectively.
These elasticities appear to be lower than those computed in the previous section with regard total unemployment. In addition, the main result that could be claimed is that the male youth unemployment explains entirely the positive association between youth unemployment and rape. In fact, youth female unemployment is not significantly associated with rape irrespectively of the estimator used. The latter result heavily confirms the idea according to which the opportunity perspective does not hold for rape. 
Conclusions
The research question of this paper was whether or not the 'opportunity perspective' as posited by Cantor and Land (1985) holds for rape. The 'opportunity perspective' interprets the level of unemployment as an indicator of 'social inactivity'. The 'opportunity perspective' would hold if the relationship between rape and unemployment is negative. By contrast, this paper shows the existence of a positive relationship between unemployment and rape. In fact, results show that rape and unemployment are positively associated so violating the 'opportunity perspective' which has been proved to hold for other forms of violent crime. These results confirm those produced in Zimmerman and Benson (2007) . In particular, results are robust using alternative dependent variables and estimators, namely (i) the count of rape; (ii) the rape rate per 100,000 people. Moreover, findings are confirmed also when considering youth unemployment rather than total unemployment. Interesting to note is that youth female unemployment does not contribute to explain rape. In fact, the results appear to be driven totally by youth male unemployment. This result confirms those produced in Gould et al. (2002) With regard to the covariates, the positive association between rape and education is also worth noting. Such association appears to be robust across the models estimated. As noted above, ex-ante, the sign was not easy to predict. On one hand, in the literature there is substantial evidence on a negative relationship between different forms of violence and education. On the other hand one might have speculated that educated individuals are more capable of computing both the personal and social advantages of reporting rape so determining a positive sign for the coefficient. In sum, the positive association between rape and education can be interpreted more accurately as the association between education and 'level of reported rape'
rather than actual level of rape. Yet, there is robust evidence that the existence of legal brothels is strongly and negatively associated with both dependent variables. However, such result has to be handled with care before suggesting any specific policy in this respect. In fact, there is evidence that legalized prostitution increases human trafficking (Cho et al., 2013) so determining a further social disadvantage.
Finally, as noted above, this work has severe limitations due to (a) lack of data; (b) variety of definitions and limit to aggregations of data (c) the acknowledged underreporting of rape. In spite of these shortcomings, evidence is fairly robust: rape is positively associated with unemployment.
More in general, this work also contributes to throw light on the relationship between economic factors and emergence of different forms of crime. In this respect, it must be noted that the results also contribute to explain the dominance of insignificants coefficients in the existing literature on crime while targeting the relationship between violent crime and economic variables. Put differently, disentangling rape from violent crime would help to explain better the relationship between violent behaviors and economic opportunities. Interestingly, a significant association between lagged rape rate and current rape rate emerges only in models 3-4 when youth unemployment is considered. All variables are instrumented using lag t-1
